The release of neurotransmitters at synapses is mediated by the exocytotic fusion of synaptic vesicles. Because synapses are usually located far away from their respective neuronal cell bodies, local endocytosis is needed to recover and recycle synaptic vesicle components for reuse. This maintains synapse integrity and a constant supply of synaptic vesicles and guarantees that synapses can remain fully operational even when stimulated strongly and over extended periods of time. New findings by Yao et al. (2009) reveal the protein Flower as a new regulator of endocytosis at the neuromuscular junction in the fruit fly Drosophila. The authors provide evidence that Flower couples endocytosis to exocytosis by acting as a Ca 2+ channel. There are three known mechanisms of synaptic vesicle endocytosis: (1) clathrin-dependent endocytosis after full collapse of the fusing vesicle, (2) bulk endocytosis via large membrane invaginations, and (3) kiss-and-run fusion and retrieval, during which only a transient fusion pore is formed (for a recent review, see Wu et al., 2007) . The relative contributions of the different endocytosis pathways to synaptic vesicle recycling in vivo are currently unknown, but clathrin-dependent endocytosis clearly plays a major role in synapses, whereas bulk endocytosis may become important only upon intense stimulation (de Lange et al., 2003) .
Clathrin-dependent endocytosis of synaptic vesicle components takes place in the plasma membrane domain that surrounds the neurotransmitter release site (Heuser and Reese, 1973) . It is mediated by a complex protein machinery that controls membrane lipid composition, cargo recognition, clathrin coat assembly, membrane invagination, membrane fission, and coat disassembly (for a recent review, see Jung and Haucke, 2007) . In addition, clathrin-dependent endocytosis appears to be stimulated by Ca 2+ ions, at least in some experimental preparations (Wu et al., 2007; Hosoi et al., 2009 influx, an effect that is not seen with a mutant version of Flower that carries a point mutation, E79Q, in the putative ion selectivity filter; and (5) purified Flower promotes Ca 2+ uptake into reconstituted proteoliposomes.
Based on the data presented by Yao et al., the conclusion that Flower plays an essential and hitherto unrecognized role in the regulation of presynaptic endocytosis is indisputable. In addition, the findings add Flower to a growing list of proteins that cycle between the synaptic vesicle pool, the transmitter release site, and the perisynaptic membrane at nerve endings (for a recent review, see Shupliakov, 2009 
